Introduction
In our laboratory, chemical and physical properties of the diazanaphthalenes are studied. The crystal structures of diazanaphthalenes that have been solved so far, by workers in this and other laboratories, are listed in Table 1 . The ratios of the interprotonic distances in the title compound have been obtained recently by Danieli, Lunazzi & Veracini (1976) from an NMR experiment. Comparison of their data with the present X-ray data has led to a C-H bond-length correction of 0.09 (2) A. Huiszoon, van de Waal, van Egmond & Harkema (1972 ) H uiszoon (1976 Experimental 2,7-Diazanaphthalene was prepared following the instructions of Danieli & Ricci (1973) . The crude product was dissolved in diethyl ether and this solution was purified by passing it through a column packed with basic alumina. After thorough drying over molecular sieves, the solvent was evaporated and the residual 2,7-diazanaphthalene sublimed at 30°C and 0.5 torr. From the product thus obtained, crystals were grown by slow sublimation at 20-22 °C and 0.1 torr. A crystal of cylindrical shape, length 0,7 mm and diameter 0.3 mm, was mounted in a Lindemann glass capillary and used for the experiments.
Cell constants (Table 2 ) and intensity data were obtained at 20°C with graphite-monochromated Mo Ka radiation, ~ = 0.7107 A, /~(Mo Ka) = 0.90 cm-'. The 0-20 scan mode was applied. The scan speed was 0-04 ° s -l, scan width 2 ° . 0 values ranged from 3 ° to 30 ° . The stationary background was counted during half the scan time multiplied by a factor equal to (Ibck/linO I/2, on both sides of the peak, the factor IbcJI~,,t being estimated from a quick scan through the peak (lbck background intensity, I~o t integrated peak intensity). This rather special scan mode is a feature of the diffractometer; it reduces the measuring time without significant loss of accuracy. The data set contained 1985 reflexions of which 1526 have been used for the refinement (reflexions having intensities less than their standard deviation based on counting statistics have not been used in the refinement). 
Structure determination and refinement
The structure was solved with the aid of the multisolution program MULTAN of Germain, Main & Woolfson (1971) . The E map showed the positions of all the non-H atoms. The refinement was carried out with a local version of the program ORFLS of Busing, Martin & Levy (1962) Atomic scattering-factor tables for C and N, calculated with the aid of relativistic Hartree-Fock-type wave functions, were taken from International Tables for X-ray Crystallography (1974) . The scatteringfactor table for bonded H was taken from Stewart, Davidson & Simpson (1965) . After several cycles of refinement with non-H atomic parameters and the scaling factor only, all the H atoms were located by a difference Fourier map. The parameters in the last cycle of refinement were: positional parameters of all atoms, anisotropic thermal parameters of the non-H atoms, isotropic thermal parameters of the H atoms, an isotropic extinction factor (Larson, 1969) and a scaling factor. The final R was 0.056 (weighted R 0.046).* 
Structural results
There is one crystallographically independent molecule in the unit cell. The final atomic positional and thermal parameters are given in Table 3 . Bond lengths, bond angles and the numbering of the atoms are shown in Fig. 1 . Standard deviations in the bond lengths and angles have been calculated with the program ORFFE of Busing, Martin & Levy (1964) .
From Fig. 1 it is seen that the angles C(8)-C(9)-C(10) and C(9)-C(10)-C(5) of the left ring of the molecule differ from the corresponding angles of the right ring. In each case the difference is 0.5 (2) °. This means that, at least in the crystal, the molecule has a symmetry lower than C2,.. The smallest bond angles are found at the N atoms. This is also found in the other Williams (1959) . d is the distance of the plane to the origin. The components of the normal to the plane, with respect to the monoclinic cell, are also given. The numbering of the atoms is in accordance with Fig. 1 . A plus sign means a deviation towards the reader, a minus sign represents a deviation away from the reader.
Equation of anhydrous diazanaphthalenes of which structures are known (Table 1) .
The equation of the best plane through the non-H atoms and the atomic deviations from this plane are given in Table 4 . There are small deviations from planarity.
It is interesting to compare the present X-ray results with structural data obtained from other techniques. In a recent paper, Danieli, Lunazzi & Veracini (1976) reported the 100 MHz proton NMR spectrum of 2,7-diazanaphthalene, partially oriented in the nematic phase of a liquid crystalline solvent. From the direct dipolar couplings these authors obtained the ratios of the interprotonic distances in the molecule. These ratios have been collected in Table 5 , column 3. Danieli et al. (1976) gauged the interprotonic distances on the H(12)--H(13) distance which they assumed to be equal to the corresponding interprotonic distance in pyridine. Of the latter molecule, accurate bond lengths and inter- Table 5 , column 5. The mean value of these bond-length corrections is 0.09 (2) /k. If one adds this bond-length correction, 0.09/k, to the X-ray C-H distances of 2,7-diazanaphthalene, a mean C-H distance of 1.05 (2)/~ is found. This is, within the limits of accuracy, the same as the mean C-H distance for pyridine, 1.081 (3)/k (Bak et al., 1958) . Table 6 . lntermolecular contacts (t~) within 0.1 ,& greater than thfl sum of the relevant van der Waals radii (Kitaigorodsky, 1973) The atoms of the symmetry-related molecules are listed second. Table 6 .
A qualitative consideration of the molecular packing did not yield arguments that can explain the lack of a twofold molecular axis.
